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Welcome 
 

We welcome you to the Capacity Building Programôs 2019 Annual Report. It has been an exciting year for the 

program as we continue our pursuit to increase awareness and use of Earth observations. We broke our 

record in numbers of individuals and institutions engaged, countries reached, and trainings and projects 

conducted. It was also a year of significant milestones ï ARSET celebrated its 10th anniversary, DEVELOP 

conducted eight projects in partnership with the Central American Integration System (SICA), and SERVIRôs 

Amazonia hub began work. On behalf of the Capacity Building Program Team, Iôd like to thank our many 

stakeholders that help us impact so many across the globe. We invite you to read on to learn about our 2019 

highlights and accomplishments.  

 

Dr. Nancy D. Searby 

Capacity Building Program Manager 

  

 

I. Introduction 

The Earth Science Divisionôs (ESD) Applied Sciences Program (AppSci) promotes efforts to discover and 

demonstrate innovative and practical applications of Earth observations. AppSci activities collaborate with 

organizations across all sectors to apply scientific findings and satellite data in their decision-making 

activities. The Program has three primary lines of business: Applications, Capacity Building, and Mission 

Planning. Program activities support our goals to deliver near-term uses of Earth observations, build 

capabilities to apply Earth science data, and contribute to satellite mission planning.  

 

The Applied Sciencesô Capacity Building Program (CBP) builds capacity around the globe to expand the 

Earth observations user base and increase awareness within non-traditional audiences of NASA Earth 

observations data and products. CBP engages across the AppSci Application Areasô portfolios of Water 

Resources, Disasters, Ecological Forecasting, Health & Air Quality, and Agriculture & Food Security, as well 

as other application areas including Energy, Urban Development, and Transportation & Infrastructure. The 

Capacity Building Program works through both program and element activities. Program activities include 

participating in domestic and interna tional capacity building groups, such as the Group on Earth 

Observations (GEO) and the Committee on Earth Observation Satellites (CEOS), as well as identifying 

partnership opportunities to reach new end -users like the Indigenous Peoples Initiative. CBP includes three 

elements: the Applied Remote Sensing Training Program (ARSET), DEVELOP, and SERVIR. 

 

 

https://appliedsciences.nasa.gov/
https://appliedsciences.nasa.gov/programs/capacity-building-program
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Element & Initiative Descriptions 

ARSET empowers the global community through remote-sensing trainings. Through online and in -person 

trainings, participants l earn how to use NASA Earth science data, applications, and models. Participants can 

then apply these free resources to environmental management and decision support. Trainings are intended 

for policymakers, non-governmental organizations (NGOs), and other applied science professionals. To 

access the training materials, join the listserv, and learn about upcoming activities, visit 

http://arset.gsfc.nasa.gov/ .     

 

DEVELOP addresses environmental and public policy issues by conducting interdisciplinary feasibility 

projects that apply the lens of NASA Earth observations to community concerns. Bridging the gap between 

NASA Earth Science and society, DEVELOP provides workforce development opportunities for both 

particip ants and partner organizations to prepare them to address challenges that face our society and future 

generations. To learn more about DEVELOP, view previous projects, and propose a project idea, visit 

http://de velop.larc.nasa.gov/.  

 

SERVIR, a joint development initiative between NASA and the U.S. Agency for International Development 

(USAID), works in partnership with leading regional organizations around the globe to work with  developing 

countries to use information provided by Earth -observing satellites and geospatial technologies to increase 

resilience and manage environmental risks. SERVIR empowers decision makers with tools, products, and 

services to improve awareness and increase access to Earth observations and geospatial data in Eastern & 

Southern Africa, West Africa, Hindu Kush Himalaya, the Lower Mekong, and the Amazon Basin. For more 

information about SERVIR and its network of regional hubs, visit www.servirglobal.net/ .  

 

Capacity Building Initiatives & Affiliated Activities:  

¶ The Indigenous Peoples Pilot Project focuses on building relationships between NASA and 

indigenous communities through remote sensing training, community engagement, and project 

opportun ities. This pilot project aims to increase the capacity for tribal communities to continue t o 

use NASA resources alongside indigenous knowledge for continued sustainable resource 

management.  

¶ The A.50 AmeriGEO and Human Planet projects are managed by CBP and are a subset of a broader 

portfolio, which  represents a significant U.S. Group on Earth Observations (USGEO) contribution to 

the GEO Work Programme for 2017ï2019 and 2020ï2022. For more information about the larger 

initiatives to which these projects ar e contributing, visit: https://www.amerigeoss.org  and 

https://ghsl.jrc.ec.europa.eu/HPI.ph . An overview and summary of these affiliated projects are 

included separately in Section IX.  

 

 

http://arset.gsfc.nasa.gov/
http://develop.larc.nasa.gov/
http://www.servirglobal.net/
https://www.amerigeoss.org/
https://ghsl.jrc.ec.europa.eu/HPI.ph
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II. 2019 Overview  

 
Throughout 2019, the Capacity Building Program continued to contribute to Applied Sciencesô goals with a 

broad reach across sectors, thematic areas, and geographies. Below you can see the programôs 2019 impact 

ñby the numbersò and ñby the map.ò 

 

2019 By the Numbers:  
  
14,445 : Individuals Engaged 

4,556 : Institutions Engaged  

478 : Products Developed 

56 : Feasibility Studies  

71: Projects Conducted 

163 : Trainings Conducted 

50 : U.S. States Impacted 

158 : Countries Im pacted 

31: Peer-Reviewed Publications 

8 : Application Areas Addressed 

101: Conferences & Exchanges Attended 

57: Earth Observation Assets Applied 

 

 

2019 By the Map: 
 

 
Black denotes the 158 countries reached by CBP activities; gray denotes countries not impacted. 

 
Throughout 2019, the program worked toward its own strategic goals to expand the networks of individuals 

and institutions aware of, able to access, and able to apply Earth observations. In support of these activities, 

the program continued to use a strategic framework focused around the needs of individuals and 

institutions.  
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III. Accomplishments & Highlights  

 

Programmatic Accomplishments 

 
The Capacity Building Program broke records in 2019. It engaged 14,445 individuals (a 68% increase from 

2018) and 4,556 institutions (a 55% increase from 2018). Geographic reach was mapped by including project 

study areas and locations of end-users and individuals engaged in CBP activities, and showed the program 

reached all 50 U.S. states and 158 countries. The program supported 163 trainings and 127 projects, 

developed 478 products, and published 31 peer-reviewed journal articles in 2019. CBP participated in a total 

of 101 conferences, meetings, and science exchanges, including 18 NASA events (science team meetings, 

panel reviews, Distributed Active Archive Centers (DAAC) user working group meetings, and AppSci events).  

 

Program elements had a productive year in 2019. Summaries of accomplishments and highlights follow . 

 

In 2019, ARSET  recognized its 10th anniversary with multiple events, a journal article, and its highest reach 

yet. The program conducted one in-person training and 15 online trainings. Through the 16 trainer -led 

offerings, ARSET produced 187 training documents in English and Spanish. There were 12,370 instances of 

live participation in trainings. ARSETôs recorded trainings on the NASA Video YouTube channel have had 

over 160,000 views. ARSET engaged 4,273 organizations in its trainings, and the program reached attendees 

that work in 151 countries. The most popular ARSET training in 2019 was the Advanced Webinar: SAR for 

Disaster & Hydrological Applications, with 1,288 participants, which offered one Spanish session and one 

English session. 

 

DEVELOP  had a dynamic year, engaging 269 participants and 135 partner organizations through 56 

projects that took place at 12 office locations. These projects and the participants that conducted them 

impacted 48 U.S. states and 29 countries. The program presented project results and participated in 35 

science and policy conferences and meetings, chaired/co-chaired sessions at three conferences [American 

Association of Geographers (AAG) Annual Meeting, Pecora 21/International Symposium on Remote Sensing 

of Environment (ISRSE-38), and the American Geophysical Union (AGU) Fall Meeting ], and supported five 

NASA review panels. The program also had three peer-reviewed journal publications and created over 30 

videos in 2019, hosted on the DEVELOP YouTube channel, highlighting the use of Earth observations in 

decision-making. 

 

In 2019, SERVIR  was active in 46 countries, with five regional hubs located at the Regional Center for 

Mapping of Resources for Development (RCMRD) in Nairobi, Kenya; the International Centre for Integrated 

Mountain Development (ICIMOD) in Kathmandu, Nepal; through a consortium led by the Asian Disaster 

Preparedness Center (ADPC) in Bangkok, Thailand; through a consortium led by Agriculture, Hydrology and 

Meteorology Regional Center (AGRHYMET), based in Niamey, Niger; through a consortium led by the 

In ternational Center for Tropical Agriculture (CIAT) in Cali, Colombia; as well as the Science Coordination 
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Office (SCO) in Huntsville, Alabama, the SERVIR Support Team in Washington D.C., and the SERVIR 

Applied Sciences Team (AST) at NASA Centers and universities across the United States. The program had 

36 custom services in development or delivery stages and conducted 83 trainings during the year with a total 

reach of 52 countries. Products and tools operate based on data from 33 different satellite instruments. A 

total of 1,771 people were trained in the use of SERVIR tools, technologies, data, and methodologies, with a 

total of 194 institutions engaged. Approximately 110 new institutions improved their capacity to address 

issues relating to changing environments through engagement with SERVIR activities. 

 

In 2019, the Indigenous Peoples (IP) Pilot  project conducted three in-person trainings and one webinar, 

attended eight workshops and conferences, and continued to foster relationships with indigenous groups 

through meetings and engagement activities. The first training was held in collaboration with the Western 

Water Applications Office (WWAO), to provide an overview of remote sensing and to beta test a drought-

monitoring web tool for the Navajo Nation. T he second training, held at the Tribal Leaders Summit in 

Bismarck, ND, focused on web-based climate tools at NASA and strengthened our relationship with tribal 

groups like the Great Plains Water Alliance. The training held at the Society for Conservation GIS (SCGIS) 

workshop focused on accessing land data and analysis through LP DAAC tools. The final training activity was 

an online webinar focused on NASA data and tools for disasters. The audience for this training included 

tribal liaisons for the USGS Climate Adaptation Centers, the Bureau of Indian Affairs Tribal Resilience 

Coordinator, and members of the Institute for 

Tribal Environmental Professionals. This 

training was held in collaboration with the 

AppSci Disasters program, and acted as a 

precursor to a 2020 in-person training. The 

IP team also attended multiple conferences to 

increase community engagement. The IP 

team was instrumental in the creation of the 

first indigenous-focused session in the history 

of the international Group on Earth 

Observations (GEO) ministerial summit.  

 

Highlight Events & Activities 

 
The Capacity Building Programôs activities are best illustrated by highlighting events and activities that 

delivered Earth observations to decision makers. Top highlights for 2019 follow:  

 

The ARSE T program celebrated 10 years of remote sensing training in 2019, and its tenth year was best 

characterized by exponential growth. Starting in 2009 with only two staff members on hand, ARSET has 

steadily grown over the years with 19,495 participants engaging in trainings from 2009 to 2018. The year 

2019 saw a massive jump to a total of 31,865 participants. In recognition of this milestone, ARSET hosted an 
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anniversary seminar and celebration in November, which 

highlighted the many achievements of the team. ARSET aims to 

continue this growth curve upward in the coming years, and their 

trainings will continue to evolve to meet the needs of the global 

remote sensing community.  

 

ARSET has offered materials in Spanish for multiple years, and 

beginning in 2019, ARSET presented six webinars in Spanish. These trainings included Earth Observations 

for Indigenous -Led Land Management, Remote Sensing for Disasters Scenarios, A Q&A Session on Radar 

Remote Sensing, Remote Sensing for Monitoring Land Degradation and Sustainable Cities SDGs, SAR for 

Land Cover Applications, and SAR for Disasters and Hydrological Applications. As a result of these bilingual 

trainings, targeted outreach, and a long-term history of presenting high quality materials, ARSET reached 

attendees in every Latin American country in 2019.  

 

DEVELOP  had the opportunity in 2019 to 

support the Joint Statement signed in March 

2019 between NASA and Sistema De La 

Integracion Centroaméricana (Central America 

Integration System, SICA) to make Earth 

observations and remote sensing data and 

products more readily available in SICA member 

countries to help inform decision making. 

DEVELOP conducted eight projects over the 

summer and fall 2019 terms that engaged 

government decision-makers impacting all eight 

SICA member countries. These projects included mapping landslide susceptibility in the Dominican 

Republic, assessing water quality near Belize coral reefs, identifying particulate matter and aerosols, and 

detecting land change along the Mesoamerican Biological Corridor. The outcomes of these projects were 

successfully presented to SICA stakeholders and senior leaders from Central America attended the Applied 

Earth Science Applications Showcase in August, which featured many of these projects.  

 

DEVELOPers authored three peer-reviewed journal articles and one article 

on the LPDAAC website. DEVELOP projects were highlighted in media 

venues such as Hakai Magazine, the Daily Press, and Energy News Network. 

Additionally, DEVELOPôs people and projects were featured on NASA.gov 

including an International Astronautical Congress Spotlight, óBuilding 

Results While Building the Workforce,ô along with 14 highlight articles on 

the Applied Sciences Space for U.S. website. DEVELOP participants were 

recognized for their efforts throu gh a series of awards including SSAI 
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scholarships and a grand prize at AGUôs Data Visualization & Storytelling Competition. Science Advisor Paul 

Evangelista was awarded NASAôs Outstanding Public Leadership Medal. 

 

During 2019, projects from the SERVIR 2015 ASTs completed the major part of their activities. Significant 

progress was made in achieving their final milestones. Their results were highlighted in an AST Showcase 

and Celebration óCelebrating the Successful Application of Satellite Data to Global Development Challenges,ô 

in Washington , D.C., on June 27 and 

28. Each of these ROSES projects 

collaborated with a regional SERVIR 

hub ï Eastern and Southern Africa 

(E&SA), West Africa, Hindu Kush 

Himalaya (HKH), and the Lower 

Mekong region of Southeast Asia 

(Mekong) ï based on needs identified 

for that region. These projects included 

data products and tools such as AST PI 

Inbal Becker-Reshefôs and Co-I 

Catherine Nakalembeôs development of 

a GIS-based sampling frame that enabled the expansion of the Kenyan Crop Insurance program; and Patrick 

Gatlinôs development of the High Impact Weather Assessment Toolkit (HIWAT) to forecast extreme weather 

in the HKH region   Products described in this section and in brief summaries by region below. Catherine 

Nakalembe won the GEO award for individual excellence for her work with the crop monitor, and received it 

at the GEO Ministerial Summit in Canberra, Australia, November 4 ï9.  

 

The AST projects achieved an average Application Readiness Level (ARL) of 7.2 by the end of calendar year 

2019, increasing their ARL by an average of 1.1 over the calendar year, and with an average ARL increase of 

4.4 since project start. Representing a needs-based portfolio in water and water-related disasters, food 

security and agriculture, weather and climate, and land use and ecosystems application areas, the projects 

continue to be well integrated  with the hubs. One AST project by HKH AST Principal Investigator (PI) Dr. 

Jim Nelsonôs team developed the Tethys platform that has lowered the barrier for developing geospatial web 

applications and is being used across all hubs.  

 

SERVIR continued to develop strategies for maturing its services and growing and strengthening existing 

partnerships.  Collect Earth Online (CEO) was launched in 2018 as a global resource initiated in partnership 

with the United Nations Food and Agricultural Organization ( FAO). CEO is being used by over 190 countries 

for the 2020 Forest Resource Assessment conducted by the FAO. Countries are also using CEO to support 

their Greenhouse Emissions reports. In 2019, SERVIR worked with the U.S. Forest Service (USFS) to 

enhance CEO and integrate TimeSync (beta), and the operational CEO version integrating TimeSync is 

expected for spring 2020. 
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In the context of the March 2019 signing of the joint statement between NASA and SICA, the SERVIR SCO 

also supported the implementation of the joint statementôs objectives through multiple activities. Among 

those, SCO personnel contributed to the implementation of eight NASA DEVELOP projects done in 

collaboration with SICA. The SCO also organized and led a number of webinars with representatives from 

the SICA countries, involving reach back to other NASA centers and focusing on introducing the SICA 

country representatives to various NASA Earth observation datasets and technologies as well as GEO 

flagships and initiatives.  

 

Dan Irwin highlighted the power of Earth observations and a 

selection of the global projects conducted over the past 15 years by 

SERVIR, at TEDxVoyagerWay 2019 on Saturday, September 7. The 

event was held in an updated venue on the campus of the University 

of Alabama in Huntsville. Irwin spoke to a packed audience, as one 

of two invited speakers for the well-attended event.  

 

SERVIR, in a joint collaboration with SilvaCarbon, pub lished The SAR Handbook: Comprehensive 

Methodologies for Forest Monitoring and Biomass Estimation  in April 2019 and made it available to the 

public. The SAR Handbook is an actionable guide that focuses on the application of SAR data for forest 

monitoring a nd biomass estimation with step-by-step tutorials that include open -

source scripts.  From its launch in April to November 2019, the SAR Handbook 

has been downloaded over 300,000 times in over 170 countries. Several SAR 

workshops have been conducted by SERVIR hubs and the SCO since the SAR 

Handbookôs release. Also, SERVIR SCO has been working with SAR Subject 

Matter Experts to expand and keep strengthening SERVIR Globalôs SAR capacity. 

A CEOS WGCapD technical training, Synthetic Aperture Radar Applied in Ric e 

and Forest Monitoring, was supported by SERVIR-Mekong in Hanoi, Vietnam 

(February 20ï22, 2019), while SERVIR-HKH led a training on SAR Applications 

for Afghanistan in New Delhi, India, April 15 ï21.  A SAR Water & Disasters 

Training was led by Subject Matter Expert (SME) Bruce Chapman, in Bangkok, Thailand (June 10-14), and 

the SCO co-led a training with AmeriGEO PI Franz Meyer on Ecosystems Applications of SAR with the new 

SERVIR-Amazonia hub, in Bogota, Colombia (August 11ï17). SERVIR provided a pre-conference training on 

SAR with CEOS WGCapD at the RCMRD International Conference (RIC) & 4th AfriGEO Symposium in 

Nairobi, Kenya, August 13ï16. SERVIR SCO also created an animated explanatory video about SAR 

principles and how it works for forest monitoring, launched at the 2019 AGU Fall Meeting in San Francisco, 

California.  

 

The SERVIR 2015 AST project, led by PI Inbal Becker-Reshef and Co-I Catherine Nakalembe (both of 

University of Maryland, College Park/NASA HARVEST) and the SERVIR-Eastern and Southern Africa Hub 
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at RCMRD in Nairobi, Kenya, supported the 

production of regional crop monitors (seasonal) 

with the Intergovernmental Authority on 

Development (IGAD) Climate Prediction and 

Applications Centre (ICPAC) and co-developed 

ministerial agency/SERVIR nat ional crop 

condition bulletins (monthly) for Kenya, Uganda, 

and Tanzania. These ministries are now 

responsible for the production of the bulletins and 

have allocated staff and time toward these 

processes. A learning exchange hosted by the AST 

and RCMRD showcased the work with the crop monitors and has inspired continued support for crop 

monitor development by the governments of Rwanda and Ethiopi a, which was led by RCMRD technical 

staff. An additional activity from the AST involved the creation of a GIS -based sampling frame, which 

enabled the Kenyan Crop Insurance program to expand coverage across the country, thereby allowing for a 

70% cost reduction over previously used data collection methods and insuring hundreds of th ousands of 

additional farmers.  

 

To leverage the latest development in the SERVIR thematic area of Weather and Climate, the SERVIR 2015 

AST project, entitled ñMonitoring Intense Thunderstorms in the Hindu-Kush Himalayan Region,ò led by 

Principal Investigator  Patrick Gatlin, from NASA Marsha ll Space Flight Center, has co-developed a service 

with national hydro -meteorological ministries in the HKH that uses the High Impact Weather Assessment 

Toolkit  (HIWAT) . The HIWAT  facilitates probabilistic forecasting and assessment of hazards associated with 

high-impact weather.  It consists of 1) a real-time, convection-permitting ensemble numerical weather 

prediction system based on the Weather Research and Forecasting (WRF) model, and 2) a situational 

awareness tool for gauging 

thunderstorm intensity fr om 

satellite measurements. 

Through the SERVIR AST, the 

Bangladesh Metrological 

Department (BMD) has been 

involved in evaluating the 

HIWAT results for Bangladesh. 

They were engaged from the 

beginning of the project and 

participated in the consultation 

and capacity-building events. 

Besides attending regional 

consultation and training 
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events, a customized training program was designed for BMD forecasters and conducted at BMD premises in 

Dhaka, Bangladesh. The HIWAT system was well received within BMD and has b een endorsed by the chief 

weather forecaster and his team, and implementation of the system was recommended to the Director.  

 

The Indigenous Peoples Pilot  Project co-organized a session at the National Adaptation Forum in 

Madison, WI, focused on Cross-Cultural Scientific Investigation: Connecting Indigenous Knowledge with 

Satellites. This session was held in collaboration with NASAôs Minority University Research and Education 

Project (MUREP) for American Indian and Alaska Native Science, Technology, Engineering, and 

Mathematics (STEM) Engagement (MAIANSE), 

NOAA, and the Olohano Foundation. The session 

focused on how Earth observations can provide 

insight into the nature and characteristics of changing 

climate systems and benefit from in-situ knowledge 

from  tribal groups. Discussions and outcomes 

included 1) addressing how to incorporate different 

knowledge systems into monitoring natural resources 

and developing adaptation strategies, 2) strategizing 

on how to build cross-cultural collaborations between 

sovereign tribal nations with a focus on indigenous 

empowerment, and 3) guidance on protocols for 

collaborations among indigenous groups and NASA. This session brought together scholars, Indigenous 

Knowledge Holders, and multiple government agencies.  

 

The Indigenous Peoples Pilot Project co-organized a session at the International Group on Earth 

Observation (GEO) Ministerial Summit in Canberra, Australia , November 4ï9, 2019. This session, ñEarth 

observations and the worldôs indigenous peoples,ò was supported by CBP and colleagues from Conservation 

International, and was the first indigenous -focused session in the history of GEO. This session included 

indigenous panelists from Kenya, Ecuador, Australia, and the U.S. The goal of the session was to bring 

attenti on to the importance of indigenous peoples to participate in GEO as well as emphasize how Earth 

observations could benefit indigenous communities. In addition, the pilot project  invited James Rattling 

Leaf, a member of the Rosebud Sioux 

Tribe in South Dakota, to attend the 

Summit. He became the first Native 

American to be a member of the U.S. 

Delegation focused on the importance 

of Earth observations for U.S. tribal 

nations. These efforts have led to the 

creation of an indigenous community of 

practice withi n GEO.   


